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Abstract 
The Taranaki Basin is a large (ca. 330,000 km2) sedimentary basin found along the 
west coast of the northern island of New Zealand. The basin lies partly onshore but 
mostly offshore below the broad continental shelf to the west of central North Island. 
The Taranaki Basin is the first sedimentary basin to be explored in New Zealand and 
is currently New Zealand’s only hydrocarbon producing basin, with approximately 
418 million barrels (MMbbl) of oil and 6190 billion cubic feet (bcf) of gas produced by 
the end of 2011. 
Most of New Zealand’s known oil and gas accumulations are geochemically typed to 
coaly facies of Late Cretaceous and Paleogene ages. The main objective of this 
thesis is to characterize the source rock quality of the organic rich intervals of the 
Taranaki Basin, namely, the Wainui Member of the North Cape Formation and the 
Rakopi Formation. The Rakopi Formation comprises terrestrially deposited coal 
measures, while the North Cape Formation is generally composed of marine rocks. 
These Formations make up the Pakawau Group.   
The objective will be achieved using two key methods. Firstly, the derivation of TOC 
logs using Passey’s log overlay method (Passey et al., 1990) and secondly, the 
generation of source rock quality maps (i.e. source rock richness mapping and 
source potential index mapping).This will integrate concepts relating to petrophysical 
wireline logs, seismic interpretation, core log information, geochemical analysis, 
depth mapping and isopach mapping.  
The results obtained from this study confirms the petroleum potential of the organic 
rich intervals of the Taranaki Basin. Using Passey’s method it was shown that 
excellent average percent TOC values are encountered for both the Wainui Member 
of the North Cape Formation and the Rakopi Formation. From source potential index 
mapping, it can be concluded that the Rakopi formation has a high source potential 
index (>1000SPI) on the continental shelf, which indicates that it has excellent 
potential for petroleum generation. The Wainui Member however, shows less 
potential for petroleum generation on the shelf, this being attributed to generally low 
net thicknesses on the shelf. 
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1. Introduction 
1.1 Overview 
The Taranaki Basin is a large (ca. 330,000 km2) sedimentary basin found along the 
west coast of the northern island of New Zealand (Figure 1.1.1)(Thrasher, 1992).The 
basin is named after Mount Taranaki, a large Pleistocene volcano  forming the core 
of the Taranaki Peninsula and surrounded by oil and gas fields (King and Thrasher, 
1996). The basin lies partly onshore but mostly offshore below the broad continental 
shelf to the west of central North Island (Figure 1.1.1). The complex tectonic and 
sedimentary history of New Zealand has led to the development a variety of 
successful plays within the Taranaki Basin (Thrasher, 1992; New Zealand Petroleum 
Basins, 2013).The Taranaki Basin is the first sedimentary basin to be explored in 
New Zealand (Thrasher, 1992) and is currently New Zealand’s only hydrocarbon 
producing basin. Estimated total recoverable reserves for the basin are 560 million of 
barrels of oil (mmbbl) or oil/condensate and 6657 billion cubic feet (bcf) of gas 
(Crown Minerals, 2006). 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1.1: Location of the Taranaki Basin in relation to New Zealand and Australia. 
(Taken from Uruski et al. (2003)) 
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The basin is separated from the Northland Basin, occupying the Northland Peninsula 
(Isaac et al., 1994). The Taranaki and Northland basins, together with the deepwater 
extension of the Taranaki Basin, are essentially one large basin system, referred to 
as the Greater Taranaki Basin (King, 2000). Most of New Zealand’s known oil and 
gas accumulations are geochemically typed to coaly facies of Late Cretaceous and 
Paleogene ages (Killops et al., 1994).  
Although over 400 onshore and offshore exploration and production wells have been 
drilled in the Taranaki Basin, none have been drilled beyond the shelf edge and the 
basin remains under-explored as compared to other comparable failed rift complex 
basins of similar size, thus there remains considerable potential for further 
hydrocarbon discovery (New Zealand Petroleum Basins, 2013). Due to a poor well 
control and sparse seismic acquisition in the deepwater Taranaki Basin, this thesis 
will focus on the portion of the Taranaki Basin found on the continental shelf. The 
prospectivity of the deepwater Taranaki Basin will however be discussed however, 
the results will not be stated with absolute certainty. 
This thesis aims to describe the hydrocarbon generation potential of the Taranaki 
Basin, and to answer the question: Are the organic rich intervals of the Taranaki 
Basin present, mature and able to generate hydrocarbons? I will be looking at 1) 
source rock quality and 2) maturation/generation potential. Key methods used in this 
thesis include Passey’s Method (Passey et al., 1990), thermal maturity analysis 
(vitrinite reflectance analysis), geochemical analysis, source rock richness mapping 
and source potential index mapping. This will integrate concepts relating to 
petrophysical wireline logs, seismic interpretation, core log information, geochemical 
analysis, depth mapping and isopach mapping. The thesis will proceed with a 
literature review, introducing the source rocks of the Taranaki Basin. 
 
 
 
 
 
 
 
 
7 
 
1.2 Study area 
The study area is shown as the red block in Figure 1.2.1. The focus of this thesis is 
restricted to the portion of the Taranaki Basin with good well control found on the 
continental shelf, as shown in the green block in Figure 1.2.1. The map also shows 
the position of the Northern Island of New Zealand.  
The study area was chosen due to the positioning of the 9 provided wells, as well as 
dense 2-D seismic line acquisition on the shelf. The position of the 9 wells and 
seismic line trajectories are also shown in Figure 1.2.1. The source rock intervals to 
be studied in this thesis are the Rakopi Formation and the Wainui Member of the 
North Cape Formation. Figure 1.2.1 also shows the position of exploration and 
production license permits in the basin. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.2.1: Map showing the position and extent of the study area in relation to the 
Northern Island of New Zealand. Also shown are Permit and License blocks as well as the 
positions of the 9 wells considered in this thesis (Image from IBA 2015 dataset package). 
 
 
 
 
8 
 
1.3 Data Availability 
The provided dataset used in this thesis was provided by the American Association 
of Petroleum Geologists as part of the Imperial Barrel Award, with seismic, 
geochemical and petrophysical data acquisition performed by Shell, BP And Todd 
Exploration Services. The provided dataset is summarized below: 
Seismic: 215 2-D Seismic lines were interpreted and depth maps created for the 
source rock intervals of the studied area, using the Schlumberger Petrel® 2014 
software platform  
 83 European seismic assessment lines 
 132 seismic American assessment lines 
 Correlated with provided core data for 9 wells. 
Wireline logs: 9 Wells with petrophysical data were interpreted for Passey’s 
method, using the Interactive Petrophysics® software platform. 
 8 with wireline logs 
 9 with Technical summaries 
Geochemistry: Geochemical Data provided for 4 wells were used in Level of 
Organic Maturity Calculations. 
 Ariki -1 
 Kora-1 
 Tane-1 
 Taranga- 1 
Well Name Company Date PR Number 
Ariki-1 Shell, BP & Tdd Oil Services 1984 1038 
Teranga-1 Shell, BP & Tdd Oil Services 1986 1197 
Wainui-ST-1 Shell, BP & Tdd Oil Services 1982 869 
Kora-1 Arco Petroleum NZ inc 1988 1374 
Note: "PR Number* refers to Petroleum Report number of well-completion   
report lodged on open-file with DSIR Geology and Geophysics, Iower Hutt. 
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2. Project aims and outline 
The aim of the project is to investigate and characterize the source rock petroleum 
generation potential of the Wainui Member of the North Cape Formation and the 
Rakopi Formation. These two formations are considered to be the most important 
contributors to oil generation in the Taranaki basin (Killops, 1994; Thrasher, 1992). 
The project will incorporate concepts relating to petrophysics, source rock 
geochemistry, seismic interpretation and source rock richness/potential index 
mapping. The following is an account of the aims of this thesis. 
 Determine the level of organic metamorphism in the Taranaki Basin. This will 
be achieved by vitrinite reflectance analyses.  
 Determine the quality of the source rock. This will be achieved by interpreting 
the thickness and average total organic carbon (TOC) of the “effective 
interval” (i.e. the portion of the source rock which exceeds a set cut-off 
percent TOC value). 
 To generate source rock quality maps. This will be achieved by interpreting 
net source rock thickness maps, average source rock TOC values and 
maturity scaling factors. 
2.1 Methods  
This thesis will use the following methods 
1. Analyses of Geochemistry data (Vitrinite Reflectance data) to better 
understand the thermal maturity of the basin and obtain a value for the Level 
of Organic Metamorphism (LOM) of the Taranaki source rocks, to be used 
later in Total Organic Carbon (TOC) calculations, as per Passey’s Method 
(Passey, 1990). 
2. Overlay wireline logs (bulk density/sonic logs versus resistivity logs), using the 
Interactive Petrophysics®  (IP®)  software platform, for three wells and use 
Passey’s Method to calculate the TOC content over the source rock intervals 
of the Taranaki Basin. These will be calibrated using measured TOC values 
obtained from geochemical analysis, present for TOC rich intervals of the 
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wells. Using the generated TOC logs, a net-to-Gross (NTG) ratio will be 
determined. 
3. Seismic interpretation on 2-D seismic, using the Petrel® 2014 software 
platform, in order to generate source rock isopach maps. These will be 
multiplied by NTG values, obtained from petrophysical analysis, to create net 
source rock thickness maps. 
4. Combine the techniques above with literature findings to quantify the quality of 
the source rock found within the study area. This will be achieved by creating 
various source rock quality maps,  
5. Discuss the relevance of this final deliverable. 
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2.2 Thesis structure and Format 
The structure of this thesis is outlined in the workflow below and further discussed in the Methodology chapter which follows. 
 
 
 
 
 
 
 
 
 
 
 
Source Rock 
Characterization 
Chapter 3 & 4 
Literature Findings 
1. Incorporate Literature into 
Discussion, including 
geochemical aspects and 
known oil generation and 
production in the Taranaki 
Basin. 
2. Discuss the thermal 
maturity of the Taranaki 
basin with regard to 
geothermal gradient and 
depth. 
 
Chapter 6 
Geochemical Analysis 
1. Determine the “Level 
of Organic 
Metamorphism” in the 
Taranaki Basin- this 
will be used in 
Passey’s method 
(Methodology 
Chapter). 
 
 
Chapter 7 
Petrophysical Analysis 
1. Perform log overlay analysis , 
using the Interactive 
Petrophysics® software Platform, 
on Density/Sonic logs and 
Resistivity logs (See Passey’s 
Method). 
2. Incorporate Level of Organic 
Maturity into Passey’s Method 
3. Derive a Total Organic Carbon 
Log for The Wells provided 
4. Calibrate the calculated TOC log 
with known TOC values obtained 
from core analysis. 
5. Calculate the NTG ratio for the two 
relevant source rock intervals. 
Chapter 8 
Seismic Interpretation: 
1. Determine velocity model for 
the seismic section. 
2. Use Petrel to analyse seismic 
sections (Top and bottom 
reflectors of the two source 
rock intervals). 
3. Create Top and bottom depth 
maps of the Source rock 
intervals 
Chapter 9 
Source Rock Quality Mapping 
1. Generate various source rock quality maps (source rock richness and source potential index 
maps). 
2. Discuss the maturity, presence and ability of the source rock to produce hydrocarbons. 
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3. Regional Geology 
The Taranaki Basin is located on the Australian Plate, along the western margin of 
the New Zealand Northern Island, behind a convergent margin to the east (Thrasher, 
1992). The Pacific Plate, found west of this plate, is currently subducting beneath the 
Australian Plate at a rate of approximately 40 mm/year to its present depth of 150 to 
250 km below the Taranaki Basin (Adams and Ware, 1977; de Mets et al., 1994). 
The tectonic regime of New Zealand has changed markedly over the last 100 million 
years, and is characterized by episodes of rifting, passive margin development and 
convergence. A review of New Zealand’s tectonic setting is summarized by King et 
al. (1999) and King (2000). 
3.1 Geological setting of the Taranaki Basin 
The Taranaki Basin is a north-south trending, sub-surface basin, bound to the east 
by the Taranaki Fault, an approximately 250 km long reverse fault, with a five 
kilometre vertical throw (Thrasher, 1992; King and Thrasher 1996) 
The basin first formed as a product of rifting (formation of the Taranaki Rift), during a 
period of extension associated with the opening of the Tasman Sea. Tasman 
seafloor spreading started in the Late Cretaceous (85 Ma) and reached completion 
at the end of the Paleocene (~50 Ma) (Uruski et al., 2003). A series of small north-
easterly trending basins opened along the rift, most controlled by westerly bound 
high angled normal faulting. The rotational character of these faults suggests that 
they became sub-horizontal detachment faults within the basement suite (Thrasher, 
1992).  
King and Thrasher (1996) have divided the Taranaki Basin into two structurally 
diverse domains, namely the Western Platform and the Eastern Belt. The Western 
Platform (approximately 150 km wide) largely makes up the study area of his thesis 
and is located beneath the continental shelf. The Western Platform comprises half-
graben sediments from the early Cretaceous to the Paleocene overlain by 
progradational basin strata of Eocene to Holocene age (Palmer and Bulte, 1991). 
Although most of the Western platform has remained stable and is thus undeformed, 
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the Western Platform was affected by late Cretaceous faulting along the south-
eastern margin (Palmer and Bulte, 1991). The Eastern Belt is approximately 140 km 
wide and shows evidence of Miocene to recent thrust faulting and structural 
inversion, folding, uplift and exhumation, rapid sedimentation, and volcanism (King 
and Thrasher, 1996). It formed as the result of both compressional and extensional 
tectonics; however it is mainly characterised by intense Neogene convergent-margin 
deformation (King and Thrasher, 1996). 
3.2 Depositional History of the Taranaki Source Rocks 
The basement rocks found in the Taranaki Basin are variable and consist of 
metamorphosed igneous and volcaniclastic sediments (Uruski et al., 2003). The 
oldest known unmetamorphosed sedimentary rocks below the Taranaki shelf are the 
Cretaceous Taniwha Formation coal measures(Figure 3.2.1) (Latest Albian to 
Turonian age (100–90 Ma))  (Uruski et al., 2003). These coal measures were 
deposited in extensional basins upon variable basement rocks. The Pakawau Group, 
considerably younger than the Taniwha Formation (Late Campanian age (80–65 
Ma)), forms the bulk of cretaceous deposits below the Taranaki shelf. The Pakawau 
Group of the Taranaki Shelf consists of the Rakopi and North Cape formations 
(Uruski et al., 2003) (Figure 3.2.1). The contact between these two formations marks 
a significant basin-wide marine transgression. On the basis of organic content, 
hydrogen richness, and maturity constraints, these two formations are considered as 
the most important source rocks in the studied area (Cook, 1987; Johnston et al., 
1990; Thrasher, 1992; Killops et al., 1994). The Rakopi Formation is terrestrially 
deposited coal measures, while the North Cape Formation is generally composed of 
marine rocks (Thrasher, 1992).  
The geology of the Taranaki Basin is complex (King and Thrasher, 1992; Palmer and 
Bulte, 1991; King and Thrasher, 1992; Killops, 1994). The remaining portion of this 
sub-chapter will aim to summarize the depositional environments of the Taranaki 
source rocks in relation to the tectonic setting. The description below is depicted in 
Figure 3.2.1, a chronostratigraphic representation of the Taranaki Basin (Modified 
after King and Thrasher (1996). 
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Extension of the Paleozoic to Mid-Cretaceous basement began approximately 80 
million years ago, leading to the development of NNE trending sub-basins (ca. 
100km by 30 km), providing the accommodation space for ca. 3000 m of Late 
Cretaceous sediments. These are the terrestrial sediments of the Pakawau Group, 
which thin to the east (Killops et al., 1994). During the latter part of the Cretaceous, a 
rapid, south easterly trending marine transgression ensued, resulting in the 
deposition of the mudstones and sandstones of the North Cape Formation (Killops et 
al., 1994)  
Tectonic activity decreased during the Paleocene, leading to continued marine 
infiltration. By the end of the Paleocene all tectonic activity in the basin had come to 
a halt and subsequent passive-margin cooling and accompanied subsidence led to a 
south-westerly directed marine transgression over coastal plains (Killops et al., 1994) 
and the termination of sediment supply. During this period, the terrestrial sediments 
of the Kapuni Group were deposited, dominated by sandstones and lower flood plain 
coal measures with minor shales (Johnston et al., 1990). In the studied area, the 
Kapuni Group may be recognized as the brown to gray, partly carbonaceous and 
micaceous, marine siltstones of the Turi Formation (Killops et al., 1994). In the 
northwest the Turi formation is overlain by a sandy/ submarine-fan complex of the 
Eocene/Oligocene Tangaroa Formation. The marine transgression reached a climax 
in the early Oligocene, covering the entire basin and marking the culmination of 
passive-margin subsidence. During this period, sediment supply dwindled. However, 
subsidence was restored and is locally characterized by limestones of the Tikorangi 
Formation, deposited from the Mid to Late Oligocene (Killops et al., 1994). 
During the early Miocene, uplift of the hinterland and overthrusting along the eastern 
margin led to an increase in sediment supply and a regressive sedimentation 
pattern, which has continued until the present day. The Manganui Formation 
represents mudstones which were deposited on the shelf edge, while the Moki 
Formation consists of slope-fan sandstones.  
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Figure 3.2.1: Schematic Chronostratigraphy of the Taranaki Basin, showing variations 
across the Taranaki Basin from NNW to SSE (Modified after King and Thrasher (1996)). 
 
3.2.1 The Wainui Member of the North Cape Formation  
The North Cape Formation may be separated into a marine facies and non-marine 
facies (Thrasher, 1992). The formation was predominantly deposited in shallow-
marine conditions during the major Late Cretaceous marine transgression that 
flooded the Taranaki Basin.  The marine facies is characterized by massive silty 
sandstones, containing very little organic material, and can thus be considered as a 
minor potential source rock at best (Thrasher, 1992). However, the formation also 
comprises significant non-marine lower coastal plain deposits, including coals. These 
coal-bearing strata have been assigned to two members within the North Cape 
Formation: the Wainui Member and the Puponga Member (King and Thrasher, 
1996).  
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The Wainui member is in this thesis considered as a potential source rock within the 
Taranaki Basin. The Wainui Member is defined within the northern reaches of the 
Taranaki Basin, where it lies under, and landward of, a major marine embayment 
(Thrasher, 1992). The Puponga Member is a coal-bearing unit overlying the North 
Cape Formation marine facies in the southern reaches of the Taranaki Basin 
(Thrasher, 1992). 
The non-marine facies of the North Cape Formation include numerous coal and 
carbonaceous shale beds, interbedded with sandstones and conglomerates. Where 
present and mature, these strata may be considered as potential source rocks 
(Thrasher, 1992; Killops et al., 1998). 
3.2.2 The Rakopi Formation  
The Rakopi Formation forms part of the Pakawau Group, and is the lowest and most 
widespread unit in the Taranaki Basin. The late Cretaceous Rakopi Formation is an 
interbedded sequence of sand, conglomerate, shale and coal deposited in a 
terrestrial environment, deeply buried throughout most of the basin (Thrasher, 1992).  
The Rakopi Formation was deposited in moist conditions, dominated by coal-swamp, 
fluvial and lacustrine depositional environments (Thrasher, 1992). Facies variation                     
within the unit does exist. For example, samples from exploration wells which 
penetrated the unit near major rift-controlling faults have relatively less organic 
material than those more centrally located within sub-basins. This is most likely due 
to rapid deposition of clastic fans adjacent to the basin margins (Thrasher, 1992). 
The Rakopi Formation is predominately sand (63% on average) and was deposited 
in a fault-controlled, low-gradient meandering stream environment setting, with 
channel fill sandstone bodies being several meters thick (Wizevich,1992).  
3.3 The Deep-water Taranaki Basin 
Exploration of the deep-water Taranaki Basin entered a new phase in 2001 with the 
Astrolabe project (named after the shipping vessel used to survey the basin) a 6,200 
km high-quality 2D  seismic survey acquired by TGS-NOPEC that has proven the 
existence of a large depo-centre containing up to 10 km of sedimentary fill (Uruski et 
al., 2003). The new survey revealed that the thick sediments lying below the top 
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Cretaceous reflector are laterally extensive, filling a depocentre about 100 km across 
and at least 150 km along the axis of the basin (Uruski et al., 2003). The Astrolabe 
survey shows that the geology of the deepwater Taranaki Basin differs from the 
Taranaki shelf in stratigraphy, structural history and volcanism. The study showed 
that the Cretaceous and possibly older formations are considerably thicker in the 
deepwater portion of the basin, as compared to the continental shelf. These 
sediments have been ascribed to be the topset beds of deeper prograding units of 
the Late Cretaceous delta, deposited on a moderate to low relief peneplain, 
characterizing the north-western portion of the Western Platform (Knox, 1982;  
Uruski et al., 2003), The basal units of the delta are thought to contain equivalents of 
the Taniwha Formation, while the Rakopi Formation itself marks the culmination of 
delta building (Uruski et al., 2004; Uruski and Baillie, 2003) 
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4. Literature Review 
Oil exploration in the Taranaki Basin started in 1866, with the first exploration well 
being drilled at Moturoa, in the city of Plymouh, after a series of oil seeps were 
discovered in the area. The basin currently produces almost all of New Zealand’s 
commercial production (New Zealand Petroleum Basins, 2013).  
4.2 Maturity trends in the Taranaki Basin 
Thermal studies of sedimentary basins are an integral part of modern basin analysis, 
with the present-day heat flow being an important constraint for maturation modelling 
in actively subsiding basins. The Taranaki Basin presents a challenge for thermal 
analysis because of its complex geological history (Funnell et al., 1996).  
From evaluation of the entire Taranaki Basin, authors have differentiated and 
characterized a variety of source rock units (Cook, 1987; Hirner & Lyon, 1989; 
Thrasher, 1992). The authors agree that the oils in the basin are generally 
terrestrially sourced, and it is possible to recognize contributions from the various 
present source rocks (i.e. the Paleogene Kapuni Group and the Late Cretaceous 
Pakawau Group). The distinction is made possible by the rise in dominance of 
angiosperms in coastal swamps, which results in a change in biomarker signature of 
the coals and thus the oils. The biomarker distinctions generally correlate well with 
the signatures of source rocks found close to the reservoirs (Killops et al., 1994).   
Further study of biomarker and maturity analysis, performed by Killops et al. (1994) 
and Armstrong et al. (1996) suggest that expulsion of oils from these source rocks 
occurs at vitrinite reflectance values of approximately 0.8%Ro. It is then suggested 
that this would equate to current minimum in situ temperatures of 130˚C. These 
authors further suggest that the variation in heat flow throughout the expanse of the 
basin causes the top of the oil generation window to vary between depths of 5.5 km 
in the low heat flow areas in the south east of the basin, and depths of approximately 
4 km in the higher heat flow regions of the Northern Peninsula (Kroeger et al., 2013). 
The north-western part of the Taranaki Basin displays relatively uniform heat flow 
with values between 53 and 60 mW/m2 (Kroeger et al., 2013; Funnell et al., 1996). 
This area includes the tectonically relatively inactive Western platform, of which the 
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study area forms part of.  Some of the low heat-flow areas in the southeast and 
northwest of the basin coincide with high rates of Pliocene– Recent deposition, 
whereas high heat flow in the southwest occurs in an area with high rates of 
denudation (Kroeger et al., 2013; Funnell et al., 1996). An area of relatively high 
heaflow of up to 74 mW/m2 in the northern Taranaki Peninsula is considered to be 
related to magmatic activity (Armstrong et al., 1996; Kroeger et al., 2013) 
4.3 The Oil Generative Potential of Humic Coals  
The main source rock intervals of the Taranaki Basin are known to be coals of the 
Rakopi Formation and the Wainui Member of the North Cape Formation (Isaksen et 
al., 1998; Killops et al., 1994). This sub-chapter will aim to assess the oil generation 
potential of unconventional coal source rocks, and more specifically coals of the 
Taranaki Basin. 
4.3.1 Introduction 
Over the past 20 to 30 years an extensive literature on the oil generative potential of 
coals has appeared. The wealth of publications is both a blessing and a curse, since 
no clear unanimity of opinion has been reached on several of the critical processes 
involved (Pepper and Corvi, 1995a; Pepper and Corvi, 1995b; Killops et al., 1998; 
Isaksen et al., 1998). This is in part due to the non-existence of a typical coal, or 
typical suite of coals, with a range of possibilities in lateral and vertical variation of 
coal seams, variation in maceral proportions and variation in chemical composition 
(Wilkins and George, 2002). Systematic variations in one or several physical or 
chemical properties (rank, age, geographical distribution, or environment of 
deposition) make it unlikely that any small selection of coals could be truly 
representative of all coals (Wilkins and George, 2002). 
A few observations indicating the importance of coal as a potential petroleum source 
rock include: 1) the significant proportion of hydrogen-rich, hydrocarbon generating 
liptinites found in coal; 2) in addition to being a major source of methane, upon 
heating, coals release petroleum like pyrolysates; 3) an observation that some oil 
and gas reservoirs occur in close proximity to coal seams; and 4) the maturation 
process of coal is known to expel volatile products, including hydrocarbons (Littke 
and Leythaeuser, 1993). 
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In a seminal and conclusive paper by Wilkins and George (2002), the authors 
discuss the geological debate as to whether, and to what extent, humic coals may be 
considered as a potential hydrocarbon producing source rock. The paper touches on 
concepts relating to maceral type, their relative propensities for oil generation and 
how different depositional environments affects maceral compositions of coals. In 
addition, the authors discuss the method of predicting the petroleum generation 
capability of coals, with special attention given to methods based on experimental 
simulations (simulation of natural coalification or inferred through various micro-
techniques) versus the examination of naturally matured samples, to determine the 
order of generation of hydrocarbons from different macerals (Wilkins and George, 
2002).  
The expulsion of oil from coals is also addressed, and the extent to which generated 
liquid hydrocarbons are readily expelled from coals. The authors discuss the 
possibility that oil may move through an interconnected microporous network, 
created by the chemical structure of vitrinite (Wilkins and George, 2002). However, 
they conclude that the pores are not interconnected. This, combined with a dynamic 
model of pore generation, suggests that expulsion of hydrocarbons is best explained 
by activated diffusion of molecules to maceral boundaries, and ultimately by cleats 
and fractures, to coal seam boundaries (Littke and Leythaeuser, 1993). The main 
reason for poor expulsion is the adsorption of oil on the organic macromolecule, 
which may be overcome (1) if coals are thin and interbedded with clastic sediments, 
or (2) if the coals are very hydrogen-rich and generate large quantities of oil (Wilkins 
and George, 2002). 
The authors then summarize what they refer to as the “rules of thumb” for the 
potential for petroleum generation from coals. These relate and rank the importance 
of composition, hydrogen richness, the importance of expulsion versus generation, 
paleo-temperature and coal properties. However, given the complexities of the 
processes involved in the generation and expulsion of hydrocarbons from coals, the 
authors conclude that the formulation of adequate simple rules to assess their 
potentials as source rocks is a difficult or perilous process. 
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4.4 Geochemical aspects of the Taranaki Source Rocks 
A few authors have written publications on the petroleum potential of the Rakopi 
Formation and North Cape Formation of the Taranaki Basin (Thompson, 1982; King 
and Thrasher, 1996; Thrasher, 1992; Cook, 1987; Killops et al., 1994) analysing 
geochemical data, on the basis of organic content, hydrogen richness and maturity 
constraints, provided for most of the wells drilled in the basin (King and Thrasher, 
2012). These authors have concluded that the coals of the Late Cretaceous 
Pakawau Group and the Paleogene Kapuni Group are the most likely petroleum 
source rocks in the area. 
4.4.1 The Rakopi Formation 
The presence of the Late Cretaceous Rakopi Formation is extensive in the basin and 
bears abundant coal (Thrasher, 1992).The Rakopi Formation has good to excellent 
hydrocarbon source potential. Many of the samples analysed from it have total 
organic carbon content greater than 3% and pyrolysis yield (S1 +S2) greater than 6 
mg/g (kg/tonne) (Sykes et al., 1992). Samples with these high readings consist 
primarily of coals and coaly mudstones with amorphous kerogen, rather than 
structured vitrinite, as the dominant organic component (Sykes et al., 1992). The 
potential source material has hydrogen indices of 200 to 400, indicative of “gas and 
oil” to “oil” generation potential (Sykes et al., 1992; Thrasher, 1992). This is 
consistent with the perhydrous character of amorphous kerogen, and with 
hydrocarbon production in the Taranaki Basin (Cook, 1987). 
4.4.2 The North Cape Formation 
The non-marine facies of the North Cape Formation comprises numerous coal and 
carbonaceous shale beds, interbedded with sandstones and conglomerates 
(Thrasher, 1992). Where mature, these strata should be excellent source rocks. 
Many samples from this facies show greater than 1% total organic carbon (TOC), 
and TOC measurements range up to 60% (Killops et al., 1994). The pyrolysis yield is 
very high, up to 300 mg/g, which may be indicative of unexpelled oil held within the 
source-rock matrix (Killops et al., 1994) 
Hydrogen and oxygen indices plots are indicative of source material capable of 
producing mixed oil and gas, while some of the samples show perhydrous character 
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indicating a strong oil source potential (Killops et al., 1994a; Killops et al., 1994b). 
Taranaki Basin coal-bearing sequences undergo hydrocarbon expulsion at a 
maturity level of Ro= 0.8-0.9%, equivalent to about 5 km burial (Thrasher et al., 
1995; Sykes et al., 1992). 
The marine facies of the North Cape Formation has total organic carbon contents 
below 2%, with an average of 0.66% (142 samples) (Killops et al., 1994a; Killops et 
al., 1994b). Pyrolysis yields are also low, with S1+S2 averaging only 1.1 mg/g (72 
samples) (Killops et al., 1994a; Killops et al., 1994b). The relatively low hydrogen 
index of below 200 for the majority of samples, together with their high oxygen index, 
indicates that any hydrocarbon from these rocks will be predominately gas, and that 
most of the organic matter present is inert for hydrocarbon generation (Thrasher et 
al., 1995). With this considered, little work has been done on the kinetics of 
maturation and expulsion (Killops et al., 1994; Thrasher et al., 1995). Given that the 
marine kerogen characteristics are quite different to the non-marine coal bearing 
sequence the expected maturation and expulsion levels would be more consistent 
with type II kerogen ( Vitrinite reflectance values of between Ro=0.5-0.6% (Tissot 
and Welte, 1984) or 3.5- 4 km burial in the Taranaki Basin (Sykes et al.1992). This 
would mean that much of the hydrocarbon expulsion of this facies occurred during 
the late Miocene and would have been lost during the later structural evolution of the 
basin (Thrasher et al., 1995). 
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5. Methodology 
5.1 Geochemistry Chapter 
The main objective of this chapter will be to determine the Level of Organic Maturity 
(LOM) of the rocks found in the Taranaki Basin. This value will play a key role in the 
determination of TOC logs using Passey’s method. The method used in LOM 
calculation follows from the work of Hood et al. (1975) and Lecompte and Hursan 
(2010).  This method uses vitrinite reflectance as the key geochemical parameter 
relatable to the LOM scale (Hood et al., 1975). 
5.2 Petrophysics Chapter 
The main objective of this chapter was to determine the Total Organic Content 
(TOC) of the source rock intervals of the Taranaki Basin (i.e. the Rakopi Formation 
and the Wainui Member of the North Cape Formation). This was achieved using 
Passey’s method (Passey et al., 1990), which uses a resistivity log in combination 
with either a sonic or density log in order to estimate the TOC of a section. The 
analysis was performed on three wells (Tane-1, Taranga-1 and Wainui Side Track-
1). These wells were chosen as they had core determined TOC values within the 
source rock intervals, necessary for calibration as well as an accuracy check for the 
calculated TOC logs.  
The result of this chapter allows for the determination of an average TOC value for 
the source rock intervals as well as determination of Net-to-Gross (NTG) values 
using cut-off TOC values. These may then be multiplied by isopach maps (see 
seismic chapter) which allows for the generation of source rock quality maps. 
5.2.1 Passey’s Method 
Passey’s method (Passey et al., 1990) is an empirical, well-log-based approach to 
estimate TOC. Well logs required for the estimation are resistivity in conjunction with 
a ‘porosity’ well log which can be one of the following: compressional sonic, neutron 
porosity, or density. In this thesis, the estimation was performed with compressional 
sonic and apparent resistivity as well as bulk density and apparent resistivity. The 
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method which best correlated with the core TOC values was then selected for further 
analysis in source rock characterization. The remainder of this section shows the 
procedure used to estimate TOC concentration. 
Density/Sonic and resistivity logs are plotted on the same track and overlain in a 
non-organic rich interval. A value must be chosen in this interval to define the 
baseline for both curves. The corresponding TOC estimate is then calculated depth-
by-depth with the following equations, for The Density/Resistivity technique and the 
Sonic/Resistivity technique, respectively.  
∆𝑙𝑜𝑔𝑅𝑑𝑒𝑛 = 𝑙𝑜𝑔10
𝑅
𝑅𝑏𝑎𝑎𝑠𝑒𝑙𝑖𝑛𝑒
−2.50 × (𝜌𝑏 − 𝜌𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) … … … … . 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟏 
∆𝑙𝑜𝑔𝑅𝑠𝑜𝑛𝑖𝑐 = 𝑙𝑜𝑔10
𝑅
𝑅𝑏𝑎𝑎𝑠𝑒𝑙𝑖𝑛𝑒
+ 0.02(∆𝑡 − ∆𝑡𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒) … … … … 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟐 
 
where ∆𝑙𝑜𝑔𝑅𝑑𝑒𝑛 and ∆𝑙𝑜𝑔𝑅𝑠𝑜𝑛𝑖𝑐 quantifies the degree of separation between 
resistivity and density logs and resistivity and sonic logs, respectively, 𝑅 is apparent 
resistivity (ohm.m), 𝑅𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒 is the baseline resistivity (ohm.m), 𝜌𝑏is bulk density 
(g/cc), 𝜌𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒 is the baseline bulk density (g/cc), ∆𝑡 is the compressional sonic 
(uSec/ft) and ∆𝑡𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒   is the baseline compressional sonic (uSec/ft). 
In order to calculate TOC, an estimation of the level of organic metamorphism, or 
LOM, must be made beforehand. The estimation of LOM is may be performed using 
maturity indicators, such as vitrinite reflectance, spore colouration indices and 
thermal alteration indices, the calculation of the LOM for the studied area of the 
Taranaki Bain is shown in the geochemistry chapter. 
An LOM value of 7.6 was chosen for the rocks of the Taranaki Basin, based on the 
relation of vitrinite reflection and LOM (Hood et al., 1975; LeCompte and Hursan, 
2010).  This LOM value is used in the calculation of TOC via the equations: 
𝑇𝑂𝐶𝑑𝑒𝑛𝑠𝑖𝑡𝑦 = ∆𝑙𝑜𝑔𝑅𝑑𝑒𝑛 × 10
2.297−0.1688×𝐿𝑂𝑀 … … … … 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟑 
𝑇𝑂𝐶𝑠𝑜𝑛𝑖𝑐 = ∆𝑙𝑜𝑔𝑅𝑠𝑜𝑛𝑖𝑐 × 10
2.297−0.1688×𝐿𝑂𝑀 … … … … 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟒 
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Where   𝑇𝑂𝐶𝑑𝑒𝑛𝑠𝑖𝑡𝑦 and 𝑇𝑂𝐶𝑠𝑜𝑛𝑖𝑐 is the calculated estimate of total organic carbon 
(wt. %) for the density/resistivity and sonic/resistivity methods, respectively, 
∆𝑙𝑜𝑔𝑅𝑑𝑒𝑛 is calculated from Equation 1 and Equation 2 for, and LOM is the level of 
organic metamorphism. 
Figure 5.2.1 shows the input well logs (bulk density and apparent deep resistivity) 
and the outputs from the TOC estimation compared to core data, for Tane-1. The 
last track compares density-derived TOC and compressional-sonic-derived TOC to 
emphasize the similarity between results obtained with different input well logs. 
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Figure 5.2.1: Display of inputs and results from Passey’s TOC-calculation method (Passey et al., 1990). Track 1: Relative depth. Track 2: 
Resistivity and density logs with grey shading indicating separation between the logs. Track 3: Delta log R calculated from the separation 
between density and resistivity. Track 4: TOC from Passey’s method compared to core data. Track 5: Comparison between sonic/resistivity 
TOC calculation and density/resistivity TOC calculation
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5.3 Seismic Interpretation Chapter 
The main objective of this chapter will be to create depth maps of the top and bottom 
of the source rock intervals of the Taranaki Basin. These may then be used to create 
isopach maps of the two source rock intervals to be studied. These maps will then be 
multiplied by NTG values obtained from petrophysical examination, in order to 
generate a source rock quality map for the Rakopi Formation and the Wainui 
Member.  
The Petrel® 3D modelling software platform was used for seismic interpretation. For 
the time/depth conversion the Simple Layer Cake method was used to create a 
simple velocity model, where V(0) was set as the interval velocity at the top of the 
formation being studied, taken from a compressional sonic log. The velocity model 
was calibrated to well tops from the 9 provided wells. 
 
Figure 5.3.1: Simple velocity modelling performed in this thesis. The method uses the 
“Simple Layer Cake” method.  
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5.4 Source rock richness mapping and Source Potential 
Index Mapping Chapter 
The final deliverable for this thesis will be a net source rock richness map. Source 
rock “richness” is defined by Dembicki and Pirckle (1985) to mean the thickness of 
the source rock package times the average TOC for the “effective interval”, with the 
effective interval being the source rock exceeding a set percentage TOC, for this 
thesis  a cut-off TOC of 3 wt% was used (as prescribed by Sykes (2001)). 
In addition, Source Potential Indices (SPI) may be calculated from the net richness 
value and a thermal maturity scaling factor, which approaches one when the rock is 
at peak generation (0.8-1.0% Ro). For vitrinite reflectance values of between 0.6-
0.8% Ro, as is observed in this dataset, a scaling factor of 0.7 may be applied 
(Figure 5.4.1) (Keller et al., 1999; Dembicki and Pirckle, 1985). 
 
 
 
 
 
 
 
 
 
Figure 5.4.1: Oil and gas generation curves plotted vs. vitrinite reflectance (%Ro) and 
subdivided into maturity zones. Maturity scaling factors for oil and gas generation are given 
for each zone (after Dembicki and Pickle (1985)). 
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The source rock potential index is an objective means of combining source richness 
and maturation into a single mappable parameter to indicate areas of potential 
hydrocarbon generation (Dembicki and Pirckle, 1985). To compute the index, the 
concept of source richness must be evaluated. Source rock richness is often thought 
of as a measure of organic matter concentrated as a discreet sample of sediment, 
such as percent organic carbon, or parts per million hydrocarbons (Dembicki and 
Pirckle, 1985). However, when considering the source potential of an organic rich 
interval or formation, it is more useful to evaluate richness as a function of both the 
concentration of organic matter and the overall effective thickness of the sedimentary 
unit being evaluated (Dembicki and Pirckle, 1985). Dembicki and Pirckle (1985) 
describe SPI values of greater than 1000 to correspond to a “high richness”.
 
 
 
 
30 
 
6. Geochemistry Chapter 
6.1 Introduction 
 A scale referred to as the “Level of Organic Metamorphism” (LOM) describes how 
far the thermal metamorphism of organic matter has progressed during subsurface 
burial. It represents a continuous numerical scale, ranging from 9 to 16, applicable to 
the entire thermal range of interest during the maturation of petroleum (Hood et al., 
1975).  
Organic maturity may be quantified using various published scales (e.g. coal rank, 
vitrinite reflectance, spore colouration, thermal alteration index, elemental 
composition of kerogen and other chemical maturity indicators) which indicate 
irreversible effects of organic metamorphism (Hood et al., 1975). However, it is 
useful to relate all these estimations to a singular numerical scale (Hood et al., 
1975), which can be used to solve the maturity problem of petroleum exploration. 
One example of the need for a singular scale is the use of LOM values in Passey’s 
method calculations (Passey et al., 1990).  
Hood et al. (1975) define the LOM as single scale which synthesizes several existing 
indices of organic maturity. In this thesis the LOM is solely related to calculate 
vitrinite reflectance data. Vitrinite reflectance (%Ro) is a commonly used maturity 
indicator in resource play evaluation and may be used to indicate whether the source 
rock is in the oil, gas, or condensate-producing windows (Cardott, 2012).  
 
 
 
 
 
 
 
 
 
 
31 
 
6.2 Level of Organic Metamorphism  
The main objective of the geochemical analysis will be to determine the Level of 
Organic Metamorphism (LOM), as defined by Hood et al. (1975), in the Taranaki 
Basin. Table 6.2.1 shows the relationship between LOM and vitrinite reflectance, 
taken from Hood et al. (1975).  
Table 6.2.2 The relationship between Vitrinite reflectance, Coal Rank and Level of Organic 
Metamorphism (after Hood et al. (1975)). 
Vitrinite Reflectance 
(%Ro) 
Coal Rank LOM 
0 Lignite 2.29 
0.25 Sub-Bituminous 5.25 
0.5 High Volatility Bituminous 7.5 
0.75 High Volatility Bituminous 9.25 
1.0 High Volatility Bituminous 10.5 
1.25 Medium Volatility Bituminous 11.75 
1.5 Low Volatility Bituminous 12.25 
1.75 Low Volatility Bituminous 13.0 
2.0 Semi-Anthracite 13.75 
 
These values may be cross-plotted, as shown in Figure 6.2.1, and Equation 5 
derived, used  for the estimation of LOM from vitrinite reflectance.  
 
 
 
 
 
 
 
y = 1.182x3 - 6.1109x2 + 13.21x + 2.2919 
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Figure 6.2.1: Relationship between vitrinite reflectance and LOM 
(based on the work of Hood et al. (1975)). 
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𝐿𝑂𝑀 = 1.182(%𝑅𝑜3) − 6.1109(%𝑅𝑜2) + 13.21(%𝑅𝑜) + 2.2919   … … … 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟓 
Vitrinite reflectance data may then be directly input into this equation to derive LOM 
values used in the calculation of TOC logs using Passey’s Method (Passey et al., 
1990). Below is a table summarizing the geochemical data analysed for LOM 
estimation (Table 6.2.2). In addition to this calculation, LeCompte and Hursan’s 
(2010) derived equation for the estimation of LOM, also derived from Hood et al. 
(1975), is shown below (Equation 6). The two methods agree well with one another. 
𝐿𝑂𝑀 = 1.2008(%𝑅𝑜3) − 5.8996(%𝑅𝑜2) + 1.5688(%𝑅𝑜) + 2.2929   … … … 𝑬𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟔 
 
Table 6.2.2: summary of data used in LOM calculation  
 
Depth (m) (%Ro) LeCompte&Hursan (2010) Hood et al. ( 1975) 
Ariki-1 
 
 
2230 0.57 7.99 8.05 
2410 0.57 7.99 8.05 
2830 0.35 6.17 6.21 
3010 0.44 6.97 7.02 
3250 0.44 6.97 7.02 
3430 0.53 7.69 7.75 
3819 0.45 7.05 7.1 
3999 0.52 7.62 7.67 
4239 0.43 6.88 6.93 
4448 0.45 7.055 7.1 
4598 0.46 7.13 7.19 
Tane-1 1) Data from 'Core Laboratories' report, (pdf) page 130-142 
 
3675 0.54 7.77 7.82 
3689 0.61 8.28 8.34 
3912 0.64 8.49 8.55 
4225 0.69 8.82 8.88 
4277 0.66 8.63 8.68 
4411 0.66 8.63 8.68 
Tane-1 2) Table from the DSIR dated 2nd of May 1977, (pdf) page 174 
 
3637 0.38 6.44 6.49 
3687 0.5 7.46 7.51 
3689 0.53 7.69 7.75 
3706 0.48 7.3 7.35 
 
4003 0.53 7.69 7.75 
4075 0.58 8.07 8.12 
4135 0.68 8.76 8.82 
4225 0.71 8.95 9.01 
4277 0.71 8.95 9.01 
4411 0.79 9.43 9.49 
Tane-1 3) Data from the 'Robertson Research (Singapore)' report, (pdf) pages 175-193 
 
3639 0.36 6.26 6.31 
3640 0.36 6.26 6.31 
3647 0.38 6.44 6.49 
3687 0.4 6.62 6.67 
 
 
 
 
33 
 
4243 0.47 7.22 7.27 
4417 0.49 7.38 7.43 
Wainui-1-ST See (pdf) pages 158-160 of PR 869 for tables, pages 118-120 for report 
 
1930 0.43 6.88 6.93 
2350 0.49 7.38 7.43 
2440 0.44 6.97 7.02 
2470 0.62 8.35 8.41 
2530 0.64 8.49 8.55 
2560 0.51 7.54 7.59 
2650 0.48 7.3 7.35 
2740 0.51 7.54 7.59 
2860 0.47 7.22 7.27 
2980 0.51 7.54 7.59 
3100 0.5 7.46 7.51 
3220 0.47 7.22 7.27 
3280 0.41 6.71 6.76 
3340 0.61 8.28 8.34 
3390 0.51 7.54 7.59 
3450 0.54 7.77 7.82 
3486 0.61 8.28 8.34 
3490 0.52 7.62 7.67 
3520 0.47 7.22 7.27 
3640 0.47 7.22 7.27 
3700 0.55 7.85 7.9 
3760 0.49 7.38 7.43 
3817 0.51 7.54 7.59 
3820 0.47 7.22 7.27 
3823.5 0.51 7.54 7.59 
3850 0.52 7.62 7.67 
3859 0.53 7.69 7.75 
3863 0.52 7.62 7.67 
 
MIN 6.17 6.21 
MAX 9.43 9.49 
AVE 7.57 7.63 
STD 0.7 0.71 
 
The LOM in the study area is found to vary between 7.2 and 9.4 with an average of 
approximately 7.5. The Histogram below (Figure 6.2.2) shows the spread of the 
calculated LOM data. 
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Figure 6.2.2: Histogram showing the spread of LOM values 
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7. Petrophysics Chapter 
7.1 TOC Logs and Net-To-Gross Estimation 
Coal-bearing sequences include a continuum of coaly source rocks, consisting of 
interbedded coals, shaley coals and coaly mudstones. Sykes (2001) suggest that all 
parts of the continuum with more than 3% TOC have good petroleum potential and 
should be included in source rock assessments. Their suggestion is based on cross-
plotting S2 (Rock-Eval Pyrolysis) and TOC for carbonaceous mudstones (Figure 
7.1.1), and recognizing that the effective source rock continuum (Suggested by 
Peters and Moldowan (1993) i.e. S2 >5 mg HC/g rock) commences at ~3% TOC. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.1.1: Plot of S2 vs. TOC for carbonaceous mudstones (taken from Sykes (2001)).  
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7.2 The results of Passey’s Method 
The first requirement for generating oil or gas within a sedimentary basin is the 
presence of sufficient raw-material in the form of sedimentary organic material. Total 
Organic Carbon (TOC) contents provide a measure of the amount of this organic 
matter present in sediment. Table 7.2.1, modified after Peters and Cassa (1994), 
shows the petroleum potential of various TOC ranges.  
Table 7.2.1: The petroleum potential of source rocks based on total organic content ranges 
(Taken from Peters and Cassa (1994)). 
TOC Range (wt. %)  Petroleum Potential 
0-0.5 Poor 
0.5-1.0 Fair 
1.0-2.0 Good 
2.0-4.0 Very Good 
>4.0 Excellent 
  
Using this Table and the suggestion of Sykes (2001), that any source rock of above 
3 wt. % TOC should be regarded in a petroleum potential assessment study, a TOC 
of 3 wt. % was chosen to define the “effective interval” (explained in the second aim) 
of the source rock intervals. 
The results of Passey’s method, as calculated from the Interactive Petrophysics® 
software platform are shown in Figure 7.2.1, Figure 7.2.2 and 7.2.3 below, show the 
TOC log calculation, using Passey’s Method for Tane-1, Taranga-1 and Wainui Side 
Track-1, respectively. In addition to the calculation of TOC logs, various cut-off TOC 
values (0.0%; 1%, 2.0%; 3.0% and 4.0%) were applied to these logs. The reason for 
this is twofold: firstly, this allows for the calculation of the “effective interval”, given by 
the NTG value multiplied by the total formation (or member) thickness; and secondly, 
the application of cut-off TOC values allows for the estimation of the average TOC 
value for this “effective interval”.  
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Tane-1 
For Tane-1 the TOC log calculation was performed using the bulk density 
(FDC)/deep resistivity (ILD) log overlay method explained in chapter 5.2.1.  This 
method showed a good correlation with core-TOC values for Tane-1. Well Tane-1 
intersects both the Wainui Member and the Rakopi Formation. In Tane-1 the Wainui 
Member has a calculated average TOC value of 4.9 wt. % TOC and a NTG value of 
0.82 (using a cut-off value of 0.0%). Using a cut-off value of 3.0 wt. % TOC, the 
effective interval for the Wainui Member has an average TOC of 11.0 wt.% TOC and 
a NTG value of 0.30. 
The Rakopi Formation has a calculated average TOC value of 6.4 wt.% TOC and a 
NTG value of 1.0 (using a cut-off value of 0.0%). Using a cut-off value of 3.0 wt.% 
TOC, the effective interval for the Wainui Member has an average TOC of 7.0 wt.% 
TOC and a NTG value of 0.85. 
 
 
 
 
 
 
 
 
 
 
Figure 7.2.1: Tracks showing the calculation of TOC logs for Tane-1, from the 
density/resistivity method (tracks 4, 6, 7) and sonic/resistivity method (tracks 5, 8, 9). The 
density/resistivity method agreed well with core TOC data, and was chosen for Tane-1. 
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Taranga-1 
Similarly to Tane-1 the TOC log calculation of Taranaga-1 was performed using the 
compressional sonic (BHC)/deep resistivity (ILD) log overlay method explained in 
chapter 5.2.1.  This method showed a good correlation with core-TOC values for 
Taranga-1. Well Taranga-1 intersects only the Wainui Member of the North Cape 
Formation. Analyses of Taranga-1 well, shows that the Wainui Member has a 
calculated average TOC value of 8.7 wt. % TOC and a NTG value of 0.54 (using a 
cut-off value of 0.0%). Using a cut-off value of 3.0 wt. % TOC, the effective interval 
for the Wainui Member has an average TOC of 12.7 wt. % TOC and a NTG value of 
0.36. 
 
qq`  
 
 
 
 
 
 
 
 
Figure 7.2.2: Tracks showing the calculation of TOC logs for Taranga-1, from the 
density/resistivity method (tracks 3, 6) and sonic/resistivity method (tracks 4, 7). The 
sonic/resistivity method agreed well with core TOC data, and was chosen for Taranga-1. 
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Wainui Side Track-1 
For Wainui Side Track-1 the TOC log calculation was performed using the 
compressional sonic (BHC)/deep resistivity (ILD) log overlay method explained in 
chapter 5.2.1.  This method showed a good correlation with core-TOC values for 
Wainui Side Track-1. Well Wainui Side Track-1 intersects only the Wainui Member of 
the North Cape Formation. Analyses of Wainui Side Track-1 shows that the Wainui 
Member has a calculated average TOC value of 3.0 wt. % TOC and a NTG value of 
0.9 (using a cut-off value of 0.0%). Using a cut-off value of 3.0 wt. % TOC, the 
effective interval for the Wainui Member has an average TOC of 7.8 wt.% TOC and a 
NTG value of 0.2. 
 
 
Figure 7.2.3: Tracks showing the calculation of TOC logs for Wainui-1 side track, from the 
density/resistivity method (tracks 3, 4, 5). The density/resistivity method agreed well with 
core TOC data, and was chosen for Wainui-1 side track. 
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Table 7.2.2 summarizes the results of the TOC log analyses. The table shows the 
well name, formation being studied, cut-off TOC (0.0; 0.5; 1.0; 2.0; 3.0; and 4.0 wt% 
TOC), gross source rock (m), net source rock (m), net-to-gross (NTG) value and the 
Average TOC value using the stipulated cut-off value.  TOC logs for the Rakopi 
formation were calculated from well Tane-1, while TOC values for the Wainui 
member was calculated from the three well listed. The highlighted portions of the 
table show the values using a cut-off TOC value of 3%, considered to be adequate 
when considering the petroleum potential of coals (Sykes, 2001). The importance of 
these results is mentioned below, and further discussed in chapter 10. 
Table 7.2.2: Net-to-gross values derived for Net source rock thickness evaluation 
Well Formation Cut-off TOC (wt%) Gross Net NTG Average (TOC wt%) 
Tane-1 
Wainui Member 0.0 378 307 0.82 4.939 
Wainui Member 0.5 378 272 0.72 5.57 
Wainui Member 1.0 378 233 0.615 6.363 
Wainui Member 2.0 378 157 0.414 8.754 
Wainui Member 3.0 378 115 0.303 11.043 
Wainui Member 4.0 378 88 0.232 13.389 
Rakopi Formation 0.0 475 474 0.998 6.34 
Rakopi Formation 0.5 475 473 0.996 6.355 
Rakopi Formation 1.0 475 470 0.99 6.389 
Rakopi Formation 2.0 475 457 0.963 6.524 
Rakopi Formation 3.0 475 405 0.852 7.042 
Rakopi Formation 4.0 475 332.16 0.699 7.803 
Taranga-1 
Wainui Member 0.0 69 37.2 0.54 8.68 
Wainui Member 0.5 69 32.38 0.469 9.947 
Wainui Member 1.0 69 28.58 0.414 11.169 
Wainui Member 2.0 69 26.14 0.379 12.017 
Wainui Member 3.0 69 24.47 0.355 12.728 
Wainui Member 4.0 69 22.8 0.33 13.406 
Wainui-ST 
Wainui Member 0.0 104 95.04 0.914 3.006 
Wainui Member 0.5 104 87.6 0.842 3.237 
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Wainui Member 1.0 104 75.6 0.727 3.623 
Wainui Member 2.0 104 50.05 0.481 4.722 
Wainui Member 3.0 104 21.48 0.206 7.754 
Wainui Member 4.0 104 15.09 0.145 9.605 
Average of Tane-1, Taranga-1 and Wainui-ST-1 for the Wainui Member 
Tane-1 Wainui Member 3.0 378 115 0.303 11.043 
Taranga-1 Wainui Member 3.0 69 24.47 0.355 12.728 
Wainui-ST Wainui Member 3.0 104 21.48 0.206 7.754 
AVERAGE* 
 
3.0* 
  
0.3* 10.5* 
 
Table 7.2.2 also shows the average TOC values and NTG values for the Wainui 
Member (taken as an average of the three wells used). Using a cut-off value of 3.0 
wt. % TOC, the final values for the effective interval Wainui Member is 10.5 wt.% 
TOC and a NTG value of 0.3. 
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8. Seismic Interpretation Chapter 
8.1 Overview 
The main objective of this chapter will be to create isopach maps of the organic rich 
intervals of the Taranaki Basin found within the study area. Seismic interpretation 
was performed on 2D seismic provided (83 European seismic assessment lines and 
132 seismic American assessment lines) using the Petrel® 2014 Software Platform. 
In addition depth mapping will allow for interpretation of the maturity of the source 
rock found in the study area.  
The well data are only present for the region of the study area found on the 
continental shelf (Figure 2.2.1). Therefore any conclusions drawn from these areas 
are seen as more than adequate. All the seismic analysis (creation of depth maps, 
isopach maps and net-source rock thickness maps) were performed using the 
Petrel® 2014 software platform. 
The following seismic (Figure 8.1.2) is a representative section taken from the 2D 
seismic. The seismic section depicts the deposition of the late Cretaceous Rakopi 
Formation and Wainui Member of the North Cape Formation. The seismic clearly 
depicts the deposition of the Late Cretaceous Pakawau Group (North Cape 
Formation and Rakopi Formation) as a syn-rift rock sequence in normal sedimentary 
contact with the underlying basement rocks, and onlapping basement highs.  
Seismic analysis thus allows for the subdivision of the late Cretaceous sediments 
into two major stratigraphic units. These are: the lower late Cretaceous rift-filling 
sediments deposited isolated sub-basins (Rakopi Formation); and the upper late 
Cretaceous regionally transgressive sediments (North Cape Formation). These two 
units are separated by a disconformity which causes a significant seismic reflection 
horizon (Thrasher, 1992). As most of the organic rich, terrestrial sediments are 
confined to the late Cretaceous sequences, and more specifically the lower late 
Cretaceous Rakopi Formation (Cook, 1988), isopach mapping of these units is an 
important indicator of the volume and distribution of these source rocks available for 
petroleum generation. 
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Figure 8.1.1: Representative seismic section showing the syn-rift deposition of the Rakopi Formation and the onlapping structure of the Wainui Member of the 
North Cape Formation.
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8.2 Depth Mapping 
Figure 8.2.1, Figure 8.2.2 and Figure 8.2.3 below, are depth maps of the Top of 
Wainui Member, Top of Rakopi Formation and Top of Basement, respectively, 
created using the Petrel® 2014 software platform. These maps were created by 
seismic interpretation performed on 215 2-D seismic lines.  Depth conversion was 
performed using a “simple layer cake” velocity model, where V(0) was set as the 
interval velocity at the top of the formation being studied, taken from a compressional 
sonic log. The model was then checked by correlation with the 9 intersected wells. 
These depth maps were used to create isopach maps of the Wainui Member and 
Rakopi Formation, which were later used in source rock richness mapping (Dembicki 
and Pirckle (1985)). 
 
 
 
 
 
 
 
 
 
 
 
  
Figure 8.2.1: Depth Map of the Top of the Wainui Member of the North Cape Formation. 
The depth scale is shown in metres. 
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The Top of Wainui Member, Top of Rakopi Formation and Top of Basement seismic 
reflectors could be mapped fairly consistently throughout the study area, and more 
importantly on the continental shelf portion. Lack of well control in the entire north-
western portion of the study area makes absolute seismic interpretation in these 
areas difficult. 
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The depth maps shown above were used to generate source rock thickness maps of the Wainui member of the North Cape 
Formation (Top of Wainui Member to the Top of Rakopi Formation) and the Rakopi formation (Top of Rakopi Formation and Top of 
Basement).
Figure 8.2.3 Figure Depth Map of the Top of the Rakopi Formation. 
The depth scale is shown in metres. 
Figure 8.2.2 Depth Map of the Top of the Rakopi Formation.                      
The depth scale is shown in metres. 
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8.3 Isopach Mapping 
The following are the isopach maps, created from the depth maps above. Also 
shown immediately below these maps are the net source rock thickness maps of the 
Wainui Member and the Rakopi Formation, respectively. These were generated 
using the Net-to-Gross ratio calculated from Passey’s method in the petrophysics 
chapter. These were used to create source rock quality maps, according to Dembicki 
and Pirckle (1985) (Chapter 9).The approximate location of the continental shelf is 
outlined in black in all of the isopach maps in this subchapter. 
 
 
 
 
 
 
 
 
 
The Wainui Member is defined within the northern reaches of the Taranaki Basin, 
where it lies under, and landward of, a major marine embayment (Thrasher, 1992). 
The Wainui Member is a fine grained paralic coal-bearing sequence. Seismic 
interpretatation of the top of the Wainui Formation showed a high amplitude, laterally 
discontinuous seismic reflector.  
Net thickness values for the Wainui Member typically range between 0 and 200 m, 
with an average of 50 m. Thicknesses on the continental shelf range rarely 
exceed150 m and average at approximately 100 m. As a general trend the Net 
source rock thickness of the Wainui Member increase offshore to the deeper north-
western portion of the basin (Figure 8.3.1). The thickening of the Wainui Member 
Figure 8.3.1: Isopach Map of the Wainui Member 
of the North Cape Formation. Thickness scale 
shown in meters 
Figure 8.3.2: Net Thickness Map of the Wainui 
Member. Thickness scale shown in meters 
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towards the north-west portion of the study area (Figure 8.3.1), along the axis of the 
study area is credited to the sediments of the prograding late Cretaceous delta 
(Uruski et al., 2002). Areas show in flat red (bright red) are regions of non-deposition, 
most notably the surrounding the volcanic intrusion found in the north-western region 
of the study area and on the continental shelf, towards the north-eastern portion of 
the study area. The generally low thickness observed for the Wainui Member, 
especially on the continental shelf (shown as the black block: Figure 8.3.2), limits the 
source potential of the Wainui Member, and decreases the likelihood that the Wainui 
Member is a major contributor to hydrocarbon generation in the study area. 
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The late Cretaceous Rakopi Formation is an interbedded sequence of sand, 
conglomerate, shale and coal deposited in a terrestrial environment (Thrasher, 
1992). The Rakopi Formation is overlain by the North Cape Formation, which cannot 
be depended upon as a top seal anywhere in the basin. For that reason intra-
formational seals must be relied on for Rakopi Formation plays (Thrasher, 1992). 
This is not a major problem, as the formation includes significant carbonaceous 
shales. The Rakopi Formation contains excellent hydrocarbon source facies, and 
has been buried deeply enough in some parts of the basin to have been expelling 
petroleum since the late Miocene (Thrasher et al., 1996). 
Figure 8.3.3 is the Rakopi Formation isopach map. This map is a representation of 
the earliest history of the Taranaki Basin, and illustrates the early rift history of the 
basin. The Formation was deposited in a series of subbasins or half-grabens, 
controlled by north-north-east trending faults (Thrasher, 1992). 
Net thickness values for the Rakopi Formation, in the study area, typically range 
between 0 and 500 m, with an average of 250 m (Figure 8.3.4). Thicknesses on the 
continental shelf range rarely exceed 350 m and average at approximately 300 m. 
Similarly to the Wainui Member the Net source rock thickness of the Rakopi 
Formation increases offshore to the deeper north-western portion of the basin. The 
Rakopi sediment thickness on the continental shelf may be directly attributed half-
graben fill sequences (Thrasher, 1992). The thickening of the Rakopi Formation 
towards the north-west portion of the study area (Figure 8.3.3) is credited to the 
Figure 8.3.3: Isopach Map of the Rakopi 
Formation. Thickness scale shown in meters 
Figure 8.3.4: Net Thickness Map of the Rakopi 
Formation. Thickness scale shown in meters 
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depocenter characterizing the Western Platform (Uruski et al., 2002). Areas show in 
flat red (bright red) are regions of nondeposition, most notably the surrounding the 
volcanic intrusion found in the north-western region of the study area. 
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9. Source Rock Richness and Source Rock 
Potential Index Mapping 
Chapter 9 shows the results of the source rock quality mapping, serving as the 
culmination of the preceding chapters. The first attempt at source rock quality 
mapping is net source rock richness mapping, a concept introduced by Dembicki and 
Pirckle (1985). According to Dembicki and Pirckle (1985), source rock richness may 
be defined as the thickness of an effective organic rich interval multiplied by the 
average percent total organic carbon of the interval, where the effective organic rich 
interval is defined as the portion of the interval exceeding a set cut-off percent total 
organic carbon. For the Taranaki Basin coals a cut-off TOC of 3wt% was used, as 
per the suggestions of Sykes (2001).   
9.1 Net Source Rock Thickness Mapping 
Figure 9.1.1A and Figure 9.1.1B show the thickness maps created from the depth 
maps of the top of the Wainui Member, top of the Rakopi formation and top of the 
basement complex (Chapter 8). Figure 9.1.1C and Figure 9.1.1D show the net 
source rock thickness maps of the Wainui Member and Rakopi Formation, 
respectively. These maps were generated by multiplying the NTG value obtained via 
Passey’s method (Passey et al., 1990) (Chapter 7) with the isopach maps of the 
source rocks. The images also show the position of a late Intrusion in the basin. 
The areas shown in white indicate areas of non-deposition of the Wainui Member 
(Figure 9.1.1A) and the Rakopi Formation (Figure 9.1.1B). These maps will be 
discussed in detail in the succeeding chapter.
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Figure 9.1.1: A) Wainui Member thickness map B) Rakopi Formation thickness map C) Wainui Member net source rock 
thickness map D) Rakopi Formation net source rock thickness map. Thickness scale shown in metres.  
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9.2 Source Rock Richness and Source Potential Index (SPI) Mapping 
Figure 9.2.1 and Figure 9.2.2 below are the products of net source rock thickness maps and the average percent TOC for the 
effective interval, for the Wainui Member and the Rakopi Formation, respectively. The average percent TOC’s used are shown in 
the figure caption. These maps will be discussed in detail in the succeeding chapter. 
 
 
 
 
 
 
 
 
 
 
Figure 9.2.1: Wainui Member richness map (based on an average 
TOC of 10.5 wt%). 
Figure 9.2.2: Rakopi Formation richness map (based on an 
average TOC of 7.0 wt%). 
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Figure 9.2.3 and Figure 9.2.4 below are the products of source rock richness maps (Figure 9.2.1 and Figure 9.2.2 above) and a 
maturity scaling factor of 0.7, for the Wainui Member and the Rakopi Formation, respectively. A maturity scaling factor of 0.7 
corresponds to a 0.6-0.8%Ro, according to the suggestions of Dembicki and Pirckle (1985) (Figure 5.4.1). Source rock quality 
mapping will be discussed in Chapter 10.2. 
 
 
 
Figure 9.2.3: Wainui Member oil source rock potential index map. Figure 9.2.4: Rakopi Formation oil source rock potential index 
map 
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10. Discussion 
10.1 Characteristics of the Source Rock intervals of 
the Taranaki Basin 
The main objective of this thesis was to investigate the petroleum potential of the 
Taranaki basin by assessing and characterizing the source rock found in the study 
area. The method used drew on concepts relating to petrophysics, source rock 
geochemistry and seismic interpretation. In addition literature was reviewed in order 
to tie these concepts together and develop a holistic understanding of the source 
rock potential.  
The first result noteworthy of discussion is the Level of Organic Metamorphism 
(LOM) achieved by source rocks of the Taranaki basin (i.e. the Wainui Member of 
the North Cape Formation and the Rakopi Formation). The method used in defining 
the LOM of the basin in this thesis is modelled after Hood et al. (1975). The LOM in 
the study area was found to vary between 7.2 and 9.4 with an average of 7.5. These 
values correspond to the onset of oil generation (Pepper and Corvi, 1995a).This is 
the first indication that the basin is thermally mature for petroleum generation.  
The derivation of LOM for the basin pays a key role in the determination and 
generation of Total Organic Carbon (TOC) logs for the analysed wells in the basin, 
as per Passey’s method (Passey et al., 1990) for TOC calculation. TOC logs were 
calculated for three of the nine wells provided, with suitable density, sonic and deep 
resistivity logs as well as accompanying TOC core data, used to calibrate and assure 
the accuracy of the calculated logs. The purpose of TOC log generation in this thesis 
was twofold. Firstly it allowed for the estimation of a net-to-gross ratio for the two 
source rock intervals using a range of cut-off TOC values and secondly, it allowed for 
the estimation of the average percentage TOC of the effective interval.  
The cut-off TOC suggested to be most valuable in the assessment of the petroleum 
potential of coals, and used in this thesis is 3% TOC (Sykes, 2001). Using a cut-off 
TOC of 3% it was found that the average percentage TOC for organic rich intervals 
of the Wainui member of the North Cape Formation is approximately 10.5% while the 
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average for the Rakopi Formation is approximately 7.0%. These values agree well 
with publicly available (Thrasher, 1992; Thrasher et al., 1996) TOC measurements 
from late Cretaceous rocks in the basin (Thrasher, 1992) where the average 
percentage TOC values are stated as 10 ± 1.6% and 9 ± 1% for the Wainui Member 
and the Rakopi Formation, respectively.  
Using the same cut-off TOC of %, the net-to gross (NTG) ratios calculated for the 
studied source rocks were found to be 30% for the Wainui Member and 85% for the 
Rakopi Formation. These values were then multiplied by isopach maps created for 
the two source rock intervals, allowing for the generation of net source rock 
thickness maps. The results are displayed in the seismic interpretation chapter.  
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10.2 Source Rock Quality Mapping 
The final deliverables of this thesis are the source potential index maps shown in 
Figure 10.2.1 and Figure 10.2.2 (based on Figure 9.2.1 and Figure 9.2.2). The areas 
shown in red indicate a regions of “high” source rock potential (SPI>1000), according 
to the recommendations of Dembicki and Pirckle (1985). SPI ranges of < 600 (blue); 
600-800 (green) and 800-1000 (orange) are also shown. Figure 10.2.1 shows oil 
source potential index mapping of the Wainui Member. The map clearly indicates 
that poor source richness exists on the continental shelf, while higher (>1000 SPI) 
are found in the deeper reaches of the basin. As the average TOC for the Wainui 
Member is excellent (10.5 wt. %), generally low net thicknesses of the Wainui 
Member, throughout the study area, especially on the shelf, explains the poor source 
potential. The deep-water region of the Taranaki Basin (north-west) shows very high 
source potential indices, which is ascribed to high thicknesses topset beds of deeper 
prograding units of the Late Cretaceous Taranaki delta, deposited on a peneplain 
characterizing the Western Platform (Uruski et al., 2003).   
 
 
 
 
 
 
 
 
 
 
 
 Figure 10.2.1: Oil source rock potential index map of the Wainui Member. The scale shows 
unitless   source potential indices. 
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Figure 10.2.2 shows oil source potential index mapping of the Rakopi Formation. 
The map clearly indicates that a high source potential (richness) exists (>1000 SPI) 
throughout the study area. The source potential of the Rakopi Formation decreases 
towards the south-western portion of the study area. The excellent source potential 
of the Rakopi Formation is due to an excellent average TOC (7 wt.%) and excellent 
net thicknesses ( average  ̴300m) throughout the study area. As in the Waniui 
Member Oil SPI map above, the deep-water region of the Taranaki Basin (north-
west) shows very high source potential indices, which is ascribed to high thicknesses 
topset beds of deeper prograding units of the Late Cretaceous Taranaki delta (Uruski 
et al., 2003).   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10.2.2: Oil source rock potential index map of the Rakopi Formation. The scale 
shows unitless   source potential indices. 
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10.3 A Note on Basin Maturity 
Figure 10.3.1A below is the depth map of the top of the Rakopi Formation. This map 
allows for comment on the thermal maturity of the basin. The map was chosen since 
it may be regarded as an average depth of the two source rock intervals, while being 
the top of the more prolific source rock unit (i.e. the Rakopi Formation). This map 
thus allowed for the generation of an overall source rock maturity map (Figure 
10.3.1B). Taranaki Basin coal-bearing sequences undergo hydrocarbon expulsion at 
a maturity level of Ro 0.8-0.9, equivalent to about 4-5km burial (Killops et al 1994; 
Armstrong et al 1992; Allis and Funnell 1993; Sykes et al. 1992). The zones of 
source rock maturity (shown in Figure 10.3.2B) are defined as follows: < 4 km: 
immature; 4-6 km: oil and wet gas maturity; < 6 km: Dry gas maturity.  
 
 
 
 
 
 
 
 
Figure 10.3.1B shows that most of the basin, and more specifically, the continental 
shelf, are thermally mature for oil and wet gas production. Maturity increases 
towards the deeper north-western portion of the basin, while decreasing towards the 
shallower southwestern portion of the study area. The deep-water region of the 
Taranaki Basin (north-west) shows the greatest depths, which is ascribed to the 
lower depocenter, associated with the Late Cretaceous Taranaki delta (Uruski et al., 
2003).   
 
 
Figure 10.3.1: A) Top of Rakopi Formation depth map. Depth scale shown in metres. B) 
Maturity source rock qualtiy map for the Taranaki Basin 
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11. Conclusion 
The objectives of this thesis were to characterize the source rock potential of the 
organic rich intervals of the Taranaki Basin. This was performed using two key 
methods. Firstly, the derivation of TOC logs using Passey’s log overlay method 
(Passey et al., 1990) and secondly, the generation of source rock quality maps (i.e. 
source rock richness mapping and source potential index mapping). The above two 
methods drew on concepts relating to geochemistry, petrophysics, geophysics and 
mapping.  
11.1 Conclusions 
This thesis confirms the petroleum potential of the organic rich intervals of the 
Taranaki Basin. Using Passey’s method it was shown that excellent average percent 
TOC values are encountered for both the Wainui Member of the North Cape 
Formation and the Rakopi Formation. In addition, vitrinite reflectance analyses used 
for the determination of the level of organic maturity of the basin, indicates that the 
basin is mature for oil generation and expulsion. Furthermore, the derivation of net-
to-gross values for the Wainui Member of the North Cape Formation and the Rakopi 
Formation allowed for the creation of source rock quality maps. 
Using this information combined with isopach maps of the chosen source rock 
intervals, source rock quality mapping was performed. Source rock quality maps took 
the form of source rock richness and oil source potential index mapping, as defined 
by Dembicki and Pirckle (1985), with the main emphasis placed on source potential 
index mapping. The source potential rating index is an objective means of comparing 
the hydrocarbon generating potential of a formation from one area to another, or two 
or more source intervals within the same or different basins. The ability to map 
source potential provides the explorer the opportunity to integrate this type of data 
with other mappable geologic information to give a more coherent picture of 
hydrocarbon generation, migration, and trapping (Dembicki and Pirckle, 1985).  
From source potential index mapping, it can be concluded that the Rakopi formation 
has a high (>1000SPI) on the continental shelf, which indicates that it has excellent 
potential for petroleum generation. The Wainui Member however, shows less 
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potential for petroleum generation on the shelf, this being attributed to generally low 
net thicknesses on the shelf. For both the Wainui Member and the Rakopi 
Formation, an area of high source potential is noted in the deeper north-western 
portion of the basin, this explained by greater formation thicknesses in a depocenter 
in which the Late Cretaceous Taranaki delta was deposited. The possibility of this 
region as prolific hydrocarbon producer is further substantiated by deeper burial of 
both the Wainui Member and the Rakopi Formation in these areas.  Although this 
can be justified with more study, this thesis is careful not to conclude on the deeper 
portion of the basin, as no well control and sparse seismic acquisition limits the 
certainty of this conclusion. 
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